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cleave together, forming a molecule of sodium chloride,
or ordinary table salt.
In the same way an atom of oxygen, which lacks two
electrons to complete its shell, will "rob*7 two hydrogen
atoms of their single electrons, thus forming a molecule
of water (H2O). On the other hand, there will be no ten-
dency to combine as between the atoms of oxygen and
those of chlorine (both "electron-lacking") or as between
the atoms o£ hydrogen and those of sodium (both "glad to
get rid of their extra electrons"). In the case of atoms with
completed outer shells (helium, neon), there will be neither
give nor take, and these elements therefore remain chemi-
cally inert.
From this picture of chemical reactions we may also con-
clude that the energy liberated in the process of the forma-
tion of a molecule must be given by the differences in the
electronic bindings in the two or more atoms entering into
the reaction. As the potential energy between the electron
and the nucleus of an atom is of the order of magnitude of
io~12 ergs, this must also be the order of magnitude of the
energy liberated per atom in various chemical reactions.
THE CLASSICAL THEORY FAILS IN THE ATOM!
;We come now to a critical point; in the development of
the atomic theory. The reader may already have noticed
that Rutherford's model of an atom (Figure 11), consisting
of a small and heavy central nucleus with a number of
electrons revolving around it under the action of mutual
electric attraction, is analogous to the system of planets
revolving around the Sun under the action of the forces
of gravity. The analogy seems still further emphasized by
the fact that both electric and gravitational forces vary in

